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(57) Abstract: 

PURPOSE: An IPS-VA(in plane switching-vertical 
aligned) mode liquid crystal display having multi- 
domain is provided to realize perfect viewing angles 
at every direction and prevent the generation of color 
shift by forming symmetrical line type electric fields 
with respect to a gate bus line direction. 
CONSTITUTION: An IPS-VA mode liquid crystal 
display having multi-domain includes top and 
bottom substrates facing to each other, a liquid 




crystal layer injected between the substrates, and *h 
first and second electrodes(23) formed on an inner 

surface of the bottom substrate for generating electric fields to drive the liquid crystal, wherein liquid 
crystal molecules are aligned almost perpendicularly to a surface of the substrate when no electric fields 
are formed, and tilted right and left when first electric fields are formed by 20-70° with a first 
direction and second electric fields are formed symmetrically to the first electric fields by the first direction 
as a predetermined voltage is applied to the first and second electrodes, thereby forming four symmetrical 
liquid crystal domains in a unit pixel space. 
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¥ ISS Dig SMBi* Sfe IPS-VA 2E 2*3 SAI SxIM lAISO. 

3HAIS ¥ BSS, PIBOI ±S 31BI» ¥2 CHtfEIH, #81 315 A|0|°| LH^^OIfe «|go| 

aa. §i¥ 3ie ^¥o«fe xii 1 a^?3i, xii 1 a^3i mm ?§Ai3i¥ xii 2 a^oi aaao. n 
sin xii 1 a^ g! xii 2 a^oi s&a §i¥ 31531 ^3 aioi a &¥ 31531 ^3 aioioh^ 4=^i hh 
tfsioi 2|2| mg&Q. ie. &31 xii 1 a^3i xii 2 a^ aioi 011 ^ssi a&oi gpiae. &3i xii 1 
®mn ±s^m oi¥fe xii 1 a?ii£i, xii 1 asisi n 1 §a°s as^ei m 2 asi3i §aioii 
s^eioi, sneoi asig^ae jiss^ »¥ useioi, emnsi^ sz.mii ah cHSsife 43H°i ai 
1 eohejoi aasci. 

£5 

smiai 

E 1a U £ Ibte §2H°I I PS-VASE £| aijg SAI 3x|°| BSE. 

E 2fe §HH°1 IPS-VA EES) e!j*j SAI §£|0||A| SS«?3I 91 S!3j|°| HH^ UEU4 E 

a. 

E 3 ° a ^ S oii me as eoh&jm §fe ips-va ee oo sai §xi°i aiaie. 

EfeS it SOU l&S ag E0H2JM 3fe IPS-VA EE aijg SAI §x|°| ol¥ 315 SBE. 
E 5b ¥ ^SOII QE SAI SX|£| 3ISEI a^°l BSE. 

E 6fe E 42| ¥ UTS Oil IBS ajS SAI 9X10)1 AH 5#^3I S4»«5 * B 3||°| tJHS &EH« UEIfcH E 

a. 

(£H2| ¥2 ¥S0B CHS ¥S£| tfg) 

20 : §l¥ 315 21 : 3MOIM tHi BIB! 

23 : 3I£E| a^ 23a-1,23a-2 : 3ISEI a^°l H|CI¥ 

23c : 31£E| a^°l MM MS! XI 

23e-1, 23e-2: 3|gE| a^°l Aiai MS!x| 

23g : 3ISEI a^°l B|M 25 : QIOIQ ti\± BI&J 

27 : m± a^ 27a : 114: a^°l HIC|¥ 
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27c 
27g 
29 : 
32 : 
35 : 
39 : 



sb± 5R2J mm Eg!!xl 27e-1, 27e-2 :M± a^°l M&M SS!*I 



si¥ 4-2! mew 
seh ng 
a#xi 

fltf ™M 



28 
30 
34 
37 



3ia 

#¥ 4=^1 BHSfa} 
£8HX1 



40: °h§ 



at SOI Jim Si 3 MOISI 

g igg ong HA | liquid crystal display, 01 m LCD) Oil MP- S3 

£|SE(color shi f t Sib OhO|H|0||^ «0|0||0|(in plan switching-vertical aligned : 0151- IPS VA) 

sE2i sai s-xioii ati 2oi a. 

gjgfSjos ips-va EE2J 2!|§ SAI irXIfe IPS EE2| Eg! §S ^Ei 3H£!8i:a, VA EE01IAH2J E 

otiejs saspi fle as sit wunspi ?iskm s sis si #§J£]moii 213101 97-22108SS sua 

SAI SfxIOIDK 0| EE0| «|S SAI Sxlfe S1&01I 2| SKM #X1« XHOI81SAH, 4-3 HHSf 
S ffl B|8K)| Sjgl #X1M0| g£1S1E\ 1E2| EHS xHEISiOl £311011 2|8101 0|g E0H2JM S3 

S1ES/W. AIOR 9i §9 ^E, SS£| B£» ifBOtlAH DH¥ ¥4=819. 

0ISI& SBH2I IPS-VA EEs 3H^3E£ tfHMB C1M21 SCI. 

E 1a gj E 1bS S3E810I, 61¥ 3|fi(1)2| LHSfBOIIfez S3fl« 9&8PI fltt 31^9 £R(2a)jI1 5l± 
£<3(2b)0| ^EEIOIS SEHS ±3 31E|« ¥E S!ffl813)| HH xl El CH SI CI. 31S9 £R(2a)21 S1± 
£!3(2b)0| 81¥ 3151(1)21 H31M #¥0||fc 2!}§ MXI^M 31© SB 01 312) ^^2S A||¥3| 

flfi x-tf 1 4=5) uH8fB|(3)oi a^aci. 

01 81¥ 315(1)31 CHSSH= 4f¥ 3|B(5)£I LHUfBOIIfe EBOIIfe EAIEIXI StSIXIB, tiEH 8931 =?ti\ 
EIOH S12DI. LH^B SBOllfe M 2 4=3 BH»Ht(6)0| SSSCf. 0131 AH , #¥ 3IS(5)0llfe 3=}0I ?H| 
El XI &^C1. 

HEim, 81¥ 3ie(1)£| EI^BOIIfe 81¥ 3|©(1)°J XHS°£¥9 EJAIEIb SUM 1x1 @»A|3|3| ?I61 
@#A1(8)31 HHxIElI), &¥ 3151(5)21 £| H? B Oil #SHX1(9)31 HHXISCh 0131 AH, 5111X1(8)21 51S^ 
21 ^5HA1(9)2| S4=3=S AH£ 3H£11=== I92S bHxIEIH, 5H#X1(8)2| E#*S 31^9 S^(2a)21 
Wt± £R(2b) A10I01IAH l^Elfe S31I21 2f 45E §E3 ^E» 01*4* SIE# HHxISCI. 

Z3EU, MSHX1(9)£1 #¥ 3IS(5) A10|0||fe £1311 IS OIS, a«S SX1°| ill OI^S M#813| 
8101, fl^f E# BB(10)0| 3H XHSC1. 

81¥ 313(1)31 ^¥ 3|©(7) AlOIOIfe 2H§ MX1(7a)« Sir 81*= eH§(7)0| 1XISC1. ajg(7)°Sfe 

sae oiaaoi gf Efe eei sss <yei5jEs ai§» 4= 2i°ffl, oiimmoi, oi&aoi g^ei 
msm oiseici. 

01 ae ?>fe #bh°i ips-va se°i sai sxiei s^s asm aci. 

HXH, 31^9 3^(2a)321 §14; £!^(2b) AhOI Oil £!3||31 S£E|X| ^EB, 9*11 MX1^(7a)S SI 1 Si 1 

2 4=^! UH»SM3.6)2| ggog 3151(1,5) S021 9^0| 31°| 4=^jM 0|¥E^ HH1@C1. OI0IIQJE1, © 
#X1(8)S Sj»» #^ a«S(7)S eaiSISAH S#^EH31 ^5lE|X| &3II £101, ffl#^21 4-5!2J S4=^ 
S 3Tfe M8HX1(9)M #2181X1 SelCI. EEHSS, SlfflE C1331 £!Q. 01 EH, ?l& h E^ £B( 10)011 °l 
8101 AI0R0II mm 5«§ MX1(7a)°l SSS OI&^OI M^EISS, AIOR0II US SlBS SSft C1331 
@C1. 

»a. 31SE1 a=^(2a)31 §1rt S^(2b) AhOI Oil S31I31 S^EIS, 4=3 HHs EI2JE! e«§ SX1(7a)S0| 
S3||£1 §181311 HH§@C1. m, S 311 2| g6l ¥^M 3ISES, 51^011 ^XH6fe 5»§ gXISS A|31l g- 
SSS «01XIE, ?40|| 5XH81fe ^XIMS ©AI31I « 01 XI 31 £101, S31l£1 Sffl8131l HH 

^€!C1. 013IAH, 2311 g^! ¥^011 EXHSIfe 5H§ SX1(7b)fe &^0|| SXHSIfe a|S ^X1S(7a)S¥9 
§^81BAH SlfOI BICHeJ Us SAI Oil i£E£ 21 81 01, s3| 4fEH» SXItlO. OI0HII1E1, 01 ¥^01IAH 
fe #01 ¥^EIX| &01, 51B01IAH CI^MEIWIOI^ E12J(dicl ination line)ES LIEU-HOI 51C1. 01 M, C| 
^SEILIIOIfi E12ia AI31I iS£S «0|Xlfe ai|g gXI S^UI ©AMI S82S mchxi^ mxi 9 
« s, oh§ gj}o| £ [j)|oj g«a gjjlSfe «ftg SCI. 

0|£1^0|, 3i§ SX1(7a)MS SH^Ill Sf 45E §E2| OI¥fe S!31l£1 S18131I UH1E1ES, @g 

X1» g]21S1 9!j§(7)01l 218101 @1!-^EH31 381311 EIOI, M8HXK9)« #2181311 aci. 



ntsoi oimumi^ mm 

3 EH LI, ^3|e1 IPS-VA EE°| SAI §X|fe C1M31 XiyCI. 

fe^el H121 aoi, a=^(2a,2b)0| ^MEIOIS HH1EI0H Slfe IPS-VA EE2| °h§ EAI &x|fe 2!| 

§ #X1#0| a 311 21 g4! ¥#« 3ISSS ^S^S 51¥S fe31l€!C1.(E 2 H3E) OIS 2J6101, S1B2J 
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£l¥E!(0E. 180E ¥a)0||AHa 312| CUSIS 0|¥fe S^ff AlORa £a 4 SJHffl, 1EI =HH§= e& 

s axis a aaa. 

8IXIB, 93S| #8ie!(90E, 270E¥B)0||AHa e*!§ S»«0| CHS*°a «CHX|X| 325£, CHSS2J 
A|0Ra £!a ¥ 8i»°QI. It 9 <HHM S&WXI WHS91Q. 

in- ei- ah , a arasi ase, aasi a a?ia s^oiiah &mm Aiaaa «ma 4 at ^s hai sxi 

■ .H38tfe 20IDI. 

set, a uesi ae a^e aa ^E3i ¥aa ^s hai g-xia iaaa 301a. 

S ITS SI E DIE a^S, Olffltt aflaKMIAlE SE| *HH1=3| ttiSSfe 8fe a|S HAI SX|# 338} 

t soia. 

SfSSf Si ztg 

&}|& S HTS2I a^a BS8PI flSfO), ¥ ttS2| gj «A|0||0|l lie 9H§ HAI SXIte. &3| 3IB0I 
£S 31E|« ¥2 CH9EI2, #S| 3IB A|0|2| LH«ieOlia 2!|S0| 33|9iaa. 8I¥ 318 a¥0||a SI 1 

aaa, m 1 aaa »m aiis* aaA^ia i 2 aaoi i^aci. nam, xn 1 aa a a 2 aaoi 
asa a¥ 3iaa ajs aioi as ^ ¥ oh§ Aioioiia ¥3 unaaoi 2121 aaaa. seb, #3i 
xhi 1 aaa a 2 aa aioioii assi aaoi ej^sa, 6Pi 1 1 aaa ^saa oiaa n 1 asi 
a. xii 1 asia m 1 aaa ga°s chssiej 1 2 aspi saioii aasoi, ^1 axiaoi asigs 

aM 3|g°3. #¥ SSeio], B9IS}4: gaoilAH CHSEia 43HS1 SijS E0H2JOI aaaa. 

SE&, a assi Die 41 ai 011 011 Qj=e, am piss as »ai« ?2 aiasim, S3i m\ d\& aioi 
21 m^aona s?aa oiasoi aei ^soi 3i?-iaa.si¥ 3ia soiia sioia aaa chioieh w 

^ E|°JO| OHM^a HH^EIOI, S3| B?l 9a SBS S1SDI. B?l 9± SB a^Ollfe 91^ 

ei a^oi s^sfecii, 01 9Isei a^e 2|ar« e^s sfe uidi¥2I, hidi^si s^at a^sia 

AH 4PI 3|0| e tH^ EI2J2I SlSlffl d|DI¥2l 1 1 SSi SI SI 2 SZ!2£ eSOH- SS MS« 

flat, hidi¥ afe si saixi^^Ei 1 sa si i 2 sans Aia ieh^ s^iei^ ^3H°i 
Aiaa Meaxis sssci. es, b?i m± saoii s a ei s ah 3|^eh a^a »m aaa sasi 
fe m± a^°^AH, &j\ ®± a^e ?iseh a^ hidi¥2| s^ai oi^ cms* atHetiaAH chioi 
eh bH^ eioi]2| mmm hidi¥2i. hidi^s ¥ei hpieigh 9|^eh a^2i as Msiixm sbH^Eife a 

S «§!x|2|-, &UI tl|DI¥ Sfe SS MHIxl^ ¥Ei M 1 5a3l Xil 2 5ZI2S Aia S^IS 4= 

JH2i Aias oin, m± a^°j Aiaa M§!xife sise-i a^2i Aiaa h^xi aioi 

oil 2|3| HHxiap. 3iioiM aeja aioia Eiej°i axis vaoiife chioi ei Eia°i a^a 
9£ a^oii asn»fe ^fls ^api ^bigw, ^isei a^ % 9^ a^oi §i¥ ^lam 
aioi gj ^¥ Piaai Aioioiife mm^o\ ^ assci. coah, ^ sauisi Aiaa «a« 
§s @«8m, n 1 saoii saa Aiaa hsuxi^ mm *m\® e^i agsi 

B XII 2 gaoil §S@ Aiaa MeExIfe il H9JXI2I -921 aS2| 2|Ex|« 3JS 

Dl. Gfe 20E Ol^ 70E DiaSJ 3^ ^S°£ SO. 

oi hh , 3ISEH a^ai a^°i Aiaa Miuxi2j =s 9|&ei a^°i Aiaa saxis* ^i a^ 
°i Aiaa Mgyxi a si a^aa §di. 

ses. 9I&EH a^si 1 ga si a 2 sasj sahei a@iEi^ ¥Moii piiwei ajfl axis 
eim« ^^is ^xiaci. oim, EiMfe a^a aaa ^ixidi, eimsi 5i!aoi Aiaa mioxisi s 
«5i3ii hh xi a 4 afe sahei ¥Moii a^ MxiaDi. oiaE-i, 3igEH a^oiiAH, Aiaa Meaxi2i- hidi 

¥ il Sa MSIXI2I BLIfe US ¥£ g MRS 0I¥= ¥SOII ElMg ^PIS axiSDK 

£ti, ii^ a^si Aiaa Meoxisi sa g sioie siu oi#si ¥M oi^oiie pisxiei a si a axisi 
pi ?ioioi, m 1 sasi LH^sa iiieiah ^s isss a^aci. ohh, 9^ a^si Aiaa saixisi 
aaa sii a^si Aiaa senxisi siseh a^si hidi¥ a a^si sa Maxi2i aute as 
oil ah aaa oi^fe ^25 i^sdi. oiaai, m± a^si Aiaa Meuxm 9Iseh a^si uidi 
¥ a si^ a^si sa M9!xi2i aufe as ¥¥oiiah oiiaa oi¥fe 9^011 ¥51^ jisaiei aa if 
ai§ Eisa tfxiaci. 

» waou sists, ¥=i mm ?si tisiqi, smsi a?i 94: a a 011 aaa saiafe ¥ jhsi aa 
g, a 01 s BHr±i EI2J aaoii cDoioi chsse! Aiaa a si a aasioi, lcdoii a si a^Ai, silisi a 
?i 94= aaoiiAH mi sisi Eoiieja aaaa. 01 oil ma, mm* &»oiiah a^a Aiotaa =?mm 
¥ aaw. hsi 4-1 h§= saoi af^iaxi aaa. 

(^AIOII) 

oisi §¥a eh 011 °i>i§ioi s ttssi aa^ia ^Aiona aiaiisi ^ssie^ aa. 

§¥a e 3g g ^soii ma Dig Eoneia aa ips-va he ^s hai sxisi aiaieois, e 
4a a asoii ae Dig Etmeia aa ips-va ee ^s hai sxisi §i¥ 3ia sseoiis, e 5a 
a asoii as ^s hai axia ^imeh aasi sseoih, e 6a e 4a a asoii aa ^s hai 
axioiiAH aa^a s¥^ ai asisi bH§ aaa aata esoidi. 

e 3 a e 4a aasiw, ajs bh«(ioo)s aa ?is(2o)a aa ?ieoo)oi as hhxisdi. oim, 8i 
¥ ?iB(20)5» aa ?ib(30)s s¥ ¥ss was a la 3iaoia. si¥ 3ia(2o)a aa 3ia(30) 
aoioiia ^s(4o)oi agjaa. o\j\m, ^s(4o)a oiiaaoi, sat oiaaoi aej mmm Aiaaa. 

oi3i ah, sia 3ia(20) aaa e 4a ssioi aa nm\ asaa. sasE 4oiiAHa siLia aa 9 
ien Liamaa. sia aa(2o)s] lh=s neoiia siois W a aoj(2i)oi eboiiai x sks a 
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&EIH. QIOIEI bH4: 99(25)t xB99 M : §m°£ 439 y »»2£ 03 HHxIEICH, B9 94: 

sb(p)oi agaa. 9ua 99 94. sa(P)s a »si aiois w± 99(21)9 a ®s\ aioia a9 
sje!(25)°s aaaa. 2th B9 94. sa(p)t 3is en sisa ma 99 1 en 3 129 ^aaa 
21 a#s at a. beib, 3n 01 s w± 99(21)9 0101a a9 aa(25)a aas moioii mois as 
bhseaisixi asjoi 3DXH3CH 3932s asaa. 

9t3 BS(23)a B9 94: SB(P)UIO|| BB SSSCK 01 M, 9S9 9S(24)a 3||0|2 UIB 

921(22) » cnioia m± 99(25)9 aa 4.g b^bs 013301 uHxiaa. curias , asa aa(23) 
Be eaib £ 5g smoi so baiisi ggaa. asa aa(23)a aai^iss aibm aae at 

9a¥(23a)§ SfffO. 01 HH , 9a¥(23a)9 B9 94: SB(P)§ 4:§ HIMS §j4.AI9 S|Ah 

aS S^2S SaSD. ESOHAH 23a-ia x SS2£ 9BB WCI¥(23a)0i:a, 23a-2t y SSfSS 2 

§a nm¥(23a)om. nan, ata aa(23)a y aaa aaat aa¥(23a-2)ag asat mm 

Max|(23c)a SSfSta. 04^1 AH , «a Max|(23c)t x £99 S«!9ffl, Hia¥(23a)9 ggfOII UHxl9 

0) , bm¥(23a)°S SEHMIOjXIt SB8 SI 1 BB(AP1)9 1 2 BB(AP2)22 OlSSa. 9ta 
9B(23)a SS Ma9(23c)« 1 1 BB(AP1)9 SI 2 SB(AP2)LH01I AI9 SEH£ UWB 4 
3H 01IBSCH, 33H9 AWI Maxl(23eB, 23e-2)M SBBB. AKdS MBXI(23e-1, 23e-2)M SI 1 9 
B(AP1) a SI 2 SB(AP2)« ¥*!5f0j, AIM §B(sub 1-4, sub_1~4)22 tttBB. OIHH, AI9S — 
i!!x|(23e-1,23e-2)B a SB(AP1, AP2)0)| B901 AH£ SB32£ SS931I HHx|!4 9201. 2B B 

»g asaxi aasi2 mmmn mt\m 4 21a. am, si 1 sb(api)oii uhxis aaa Maxi(23e- 

1) 9 SI 2 SB(AP2)01I UHxia AI9S Maxl(23e-2)t CHSM OI¥BAH. 101901 §818 4E(e, 

i8o-e)s aAiao. a iaioiioiiahb eaea a£»« 921= aaa saxi(23e-i.23e-2)« asa 
a. 

IB, S AlAIOHORAIte 9ta 39(23)011 SICHAI, XII 1 SB(AP1)9 SI 2 SB(AP2)2| 2 AH a ¥S0|| 

aaxi ttb ^s»bi a?iisi B^ss a-xispi sahei ¥» § ^§igt ^§ ¥Soii 

a2(23g:rib)3| ^xiaa. HD\ ^ISAIEI m\0\\ CHSIOIt S #H&JMO|| °|S|0| J\ gBB 97-66700S 

oil xiaiisi *!g£ioi hq. a«(23g)t ^a #aa s&s a°oi. x-n 1 sb(api)oii a^at 

E|2(23g)fe nasi 5HH0I HI 1 SB(AP1)0|| a^Elt A^a MHJx|(23e-1)£l Emm 0|«4= Sit ¥l 
XI m M 1 SB(AP1)°I AH" SB 1(sub1)2l AIM SB 4(sub 4) Oil AH EAHEPI Olffa aoi 90231 3 

t ¥ton mzma. as. si 2 sb(ap2)oii a^at EiM(23g) ^ai aaa aiaoi si 2 sb(ap2)ob 

s^ig^ M@lx|(23e-2)2I g|i OI¥t ?lx| ^, SI 2 5B(AP2)2| AIM SB 1(sub_1)2F AIM 

sb 4(sub_2)on Ji?iaa. 

2B, Hia¥(23a-1.23a-2)2l AIB8 M@!x|(23e-1, 23e-2)3| BUt HI ¥MS OliaS 0l¥t ¥t2l 

aa Meyxi(23c)£i Ai^a Msyxi(23e-i,23e-2)3i But is ¥s§ oiias oi¥t ¥s aaoii2 5i 
a ^aa a&a aM(23g)3i ^a.tfxiaaa. 

sa(27) 3ai b?i a^ sb(p)oii aa HHxiaa. oi^iah, m± aa(27)2B uia¥(27a)s a 

tOI. 01 9^ Ba(27)a Hia¥(27a)fe 9lta S!a(23)a Hia¥(23a-1, 23a-2) CH^ dH,^S|3llt, 

y ^as ?imaAH shb cnoia a^ aej(25)a ejssit 9ita aa(23)a aa¥(23a-2)£i saaa 
E s HHxiaa. sb, sia(27)a uia¥(27a)fe oioia u\± B2J(25)a aasia, ^ita 

£R(23)°I Hia¥(23a-2)a ^MC| 3«a BH 4 2iB. HEIIl, 94: Ba(27)t 9lta 

aa(23)a «a M@!xi(23c)2i saaaaAH, 94, sa(27)a aa¥(27a)9 aaat sa 

Ma!x|(27c)B 5SSQ. 94: aa(27)a «a MgUxl(27c)t 9lta 3^(23)3 «a M@!x|(23c)°l 

=Ma ^a a2a, xs»2s asaa. oijiah, di^s ¥i 230a sm tisi ?i-ta 
a^(23)oy sbspi ?ib se aaaoia. 

BEIH, 94: aa(27)t Hia¥(27a) St «a M@lx|(27c)£| SSISAH, SI 1 SB(AP1)9 SI 2 

sb(ap2) sb* a9oi aa t^iaaa a^3n oii«sa, a sag 43H*ja Aiaa Maxi(27e-1, 

27e-2)« 2BBB. 94: aa(27)a Aiaa Maxl(27e-1, 27e-2) 3A| &D\ SI 1 * SI 2 
SB(AP1,AP2){1 ?«!Ba. OPIAH, 94: aa(27)3 AlBa MgUx|(27e-1, 27e-2)t SSOIIAH LHSSIt 
bl|£| B0|, 3)1 01 S W4: E|B(21) K HI 0| EH E|&I(25)0II CH901 BB AIB lEHi 99ffl, B SB 

3i^a aa(23)a Aiaa M§!xi(23e-1, 23e-2)9 aasiaAH, 9iaa aa(23)°i ai 

aa Max|(23e-1, 23e-2) A|0|A|0|0|| dHxIBB. BB^93||B, 94. aa(27)a AIB8 Maxl(27e- 
1. 27e-2)3f 9|Sa Ba(23)°l AlBa MSJxl (23e-1 , 23e-2)M AlOia SBOII HHxiaa, 94. 

aa(27)a Aiaa Maxi(27e-i, 27e-2)a 3iaa aa(23)a Aiaa Ma*i(23e-1, 23e-2) Aioiona 
4:§a 3hb s^oi asiaa. 

oid, 94: aa(27)a Aiaa MS!xi(23e-i, 23e-2)a a as 3012 & 01^, b^5|^3iit a 

3¥ 2¥t AH" SB(sub 1-4, sub_1~4)°l 2 AH El ¥S0|| 3IBAIEI S3U« 94,9931 ?l 

9oi 4:§ agog asaa aa. oi^iah. s± aa(27)a Aiaa Me«xi(27e-1, 27e-2) aasi is 
at ¥ta Aiaa Majxi(27e-1, 27e-2)sa ata aa(23)a aa¥(23a)a oi¥t aoi a a 
asAH, ata aa(23)a aa¥(23a)a lh^m ©bah isaa. ¥3iaaa, 94: aa(27)a aa 

a M@Jx|(27e-1, 27e-2)3| S3 (HI AH LH29t 99 BOI Aia aaoiHS, 9ta aa(23)9 
9a¥(23a)9 5IH3XI BtB. Ol CHI 99, OUB&J tBa S^OI iS32, 99a 

2ax|(27e-1,27e-2)9 BBt f^S m\0\ ISSt B0I9. 0«a, 94. aS(27)9 Aiaa Ma 
x|(27e-1, 27e-2) S Uia¥(27a)9 «a Maxl(27c) ^OIIAH ISSt ¥SS 9a¥(27a) §! Sa M 

axi(27c)a e^a2^ aoi aa^iaa. sa, ohb^oiiah2 a3i aaa aa(23)a EiM(23g)a a 

Wl 3IS9EI a3ilS SI3H93I 9901, BB8 S#2| E|M(27g)« 9&I ^xlBB. B3IB 
E|Sg(23g,27g)0|| 9901, SAHEI ¥tO||AHE ^B 33119 Hi 3IB9EI 93)131 l^SLI. 

OPIAH, 3319 Aiaa MaxlM(23e-1, 27e-1)9 Sa Maxl(23c, 27c)31 OI¥t BODa 9B39 
31IB 9 45231 3£s g^, Aiaa Max|g(23e-2, 27e-2)9 S3 MS!x|(23c, 27c)3| OI¥t 
9(92)01 9B9931ia 9 -45231 92^ 99. Olte 2511 (St 33119 ¥SSI)9 BB99 BB^OI 



11-4 



0|¥3 2*01 2f 45331 E|£* 519 33|2| SICH ¥31§ S^2S¥B SCH ¥31MS £3133019. 
T^To sin 2 (2x) • sin Z (jc • And/ A.) 
T: ¥31S 

To : S3S(reference)30ll CH3 ¥31M 

X: 9«§ 3X13 3^31 33X121 333?0| 0I¥3 3 

An : ill OI3fe 

d : feSl 3|3M0|2| 319 SE3 2S(a|aS2| ¥2HI) 
\: SIAlElte 3 mfe 

33, 3139 3^(23)31 »i 3^(27)3 2¥ S¥S 3^0} £fe i=g 3^301 fi¥ A13S 4 a 
2, OPIAH, 3H33 S^OI S3}2|2S £01 331S3 930|H£, 3139 33(23)31 114: 3^(27)21 
3393 3H33 S3°l =S 9 3511 39. 3, 3139 33(23) a S13 33(27)21 A131I 
33x|(23e3, 23e-2, 27e-1, 27e-2)2| S|fiQ 9139 33(23)2| AftiS fi3x|(23e3, 23e-2)21 514: 
33(27)2| A13S fi3x|(27e3, 27e-2)32| 338 331I SOI 93*1819. 

3139 3=}(23)31 114: 33(27)9 29SEI3 2? ¥30)IAH3 Si SIT 3H3IH Aia^F Sfe39. 3, 31 
39 33(23)21 99¥(23a)£l »i 33(27)2| 99¥(27a), 3139 33(23)2) 1!S fi3x|(23c)21 
s|- 4: 33(27)2) fig fiaix|(27c) £ ^S9 33(23)2) 99¥(23a)21 £14: 33(27)21 A131 
fi3x|(27e3, 27e-2)2| 133 ¥330||A) S§ 3HIHAI931 Sfe39. 

31193 94: 921(21)31 C|0|9 93 921(25)2) 31x130113 3?IS 4:321 33 S3XI 4:9(28)31 Sfe 

a a- 33 EgHxiA9(29)fe PiioiM 3321 nom 94: 921(21), 4:23 3321 &± 33(27)3 9 

9¥(27a). SB1I2! 332! QI0I9 94: 921(25) SI 3)|0|e 93 921(21)31 91 01 EH 94: 921(25)3 2 
»a ¥3011 3XH33 XDtiS(29a)S S»SIO; 93|A), 33 ESHI|xg(29)fe 3X13 301, 3)101 
3 mi 921(21)21 3<S0|| ©9, 33S33 sjats 39. 

oi ae 3^301 sfea §i¥ 313(20)21 333 2210113 se 2011 sais 921 -301. xn 1 hhs3(29)oi 

ISaa. OICH, XII 1 HD33(29)3 H9S330I 85 LflXI 95 21 ¥3 UH932S, a «j xH 9 £l XI 33 

3013. 

fe¥ 3|3(30)2| LH3E101I3 19 19(32)31 lx|£|:i, 19 19(32)2| 2210113 XII 2 dH33(34)0| 
S339. XII 2 HHS3(34) a«AI ^ UH9^0I9. 

Sl¥ 313(20)21 214 SSOIIfe @#AK35)3| HHXI21I1, &¥ 3IB(30)2| 21= SHOIIfe 
S8HXK37)^ HHXIE19. 0\J\M, Sl h XK35)2| ffiS^(P)S x bHx|£|H, M5HIK37)2| 

S4-^(A)a @#XK39)2| @#^(P)3I ^5)2! y S82S bHx|@9. 

&¥ 313(30)31- SSHXK37) A|O|0)|fe 2»S S»2| ill OI^S S^QPI flS 914* §e(39) 
01 3HXHS9. 01 ?|& S6f ^M(39)S 01^ ei4J Efe Pi3 92J2I °!|§ SXPI ^SS/H , 01 

e^S SXfe ¥(negative)2| ggs OI&^S i^^9. Set, SS(39)2| gig OlSfaa- ¥1 

^ fi^ i«2i ¥M2i as, a« a (40)21 sae oia^ai- m\ 313-2121 31921 sj» asoi mum\ 

Q. 01 fl^ fife SB(39)S SXIS 921 aoi, A1§A131 SSfe2| SIS SEHS fiOlE 

m nm, siasi *aoiiAi &Ai§te aa. 
01 9 a ¥fes ?ite iPs-Lcofe 9S31 101 ssraa. 

EI 39, 3jl0|S bHi 93(21)01 <ysj£|XI Si <3^(27)0||fe 3^31 a3|E|X| SOh, 31S9 

2^(23)21 m± 3^(27) A10IOII S3II31 Sfe£IX| 8tt=Q. 3 SIS, aijS SXlS(40a)g M 1 S XII 2 
4=5! ^§^(29,34)21 SI2S 313(20,30) SfflUl fe^OI 312| 0|¥£^ UH§39. 99A1 , B 

3-XK37)* S»» *S ^fe ^Xl(40a)2| B^S XI931I £19, 3SfeE||31 atl£lX| BtfeO. 01011111 

9. 5Hfe(4o)s S3ia *e aa-^21 ^5|2i m^^m §>fe ssnxi(9)» emsixi swoi, nas 9a 

31 39. 01 EH , ?lfe fife BB(10)0|| 2|§101 etj§ SXl(7a)2| gig Ol^feOI fife£|HS, 11S3 3 
33 9331 39. 

33, 3HOIM Bli 9^(21)0)1 ^Al fes31 21312IH, QI0I9 94: 921(25)0)1 94:S£||0| 3s31 B31 
£ia, 3HOIM 94: 9^(21)31 QI0I9 94: 93(25)21 Hxlfe ¥3011 Sfe£l3 ^Bf S3X|4:9 (29)31 
@3E|9, aiSBIIOI 3a31 t|i 2^(27)0)1 SB39. 01 M, 3139 3^(23)0113 94:MB||0| 3S21 
4:§2| 33X1S §g 3s31 311^^°^ 3312111 2i3 feEHOIH^, 3139 3^(23)31 114: 

3^(27) A10IOII a3H(E1,E2)3f Sfe39. OlttH. 4tS^!2£ S3II31 Sfe£l3 ¥33 3139 S^(23)2| 
A13S fiS!!x|(23e-1, 23e-2)31 514. 3^(27)2] A1£!S fiSUxl (27e-1 , 27e-2) A10|2| 330U, E13 
XII 1 33(AP1)0UH JtfaSfe £1311012, E23 X1I 2 33(AP2)0||AH W&$£ S3||» 9939. OIOB. 3 
3fl(E1. E2)3 a,^2| 331^ A13S fiUJxl (23e-1 , 23e-2, 27e-1, 27e-2)2| 3321 SEHS SfeSlfi 
S. if fi31x|(23c, 27c)« 313°^, fe§l CHS32! A13 SEH« 5139. 

0193 a3j|(E1, E2)2| 1119, bH^EICH 2iS 2«g MXl(40a, 40b)S3 331KE1 ,E2)21 

0| ax|£|E^ 1M2I9, 3M 31AI39. 93IAH, £ 63 H#«f(P), S^^(A) Si 331I(E1,E2)S 9 
93 3°^AH, E30IIAI21 30), 33)| gfe30|| 213 eijfe 3Xl(40b)3 fe#3 921 301, s3| feEH« 
^XlSlffl, 33 8f*2| 3311 gfe30|| 3XH813 5«fe 3Xl(70b)S3 33 CHSOI £13^ S939. 0| 
OH, 3^1 HHS SJE3 3 33°| 331I(E1, E2) 3 ¥ 3H2| SE9I310I Sfe£|H3, 33 113 330113 EH 
S321 ¥ 3S2| S3||(E1,E2)31 Sfe£!HS, HI 3H2I E9I2J0I Sfe39. 99AH, 3BH3 39 ^fe 3 
X1#0| 1133 fe813¥eJ0IIAH CHge 0I¥3AH UHSSHS, fe3 AI0130I 3H333, feel 33011 
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AH°I &a 4IHS g#o| ^^E|X| SfbP. 

HdlH, BS^EI Sfll(E1,E2)^ OI¥fe 40I 452 OIHS. ilOi ¥3ISS EHWIBAI ft!S ¥£iAl5H 

:hi aa. 

Stt, 4=8 HH9 ?5SO 4=5] HH9 ?H fflfiHWa°HS, §9 ^231 H = P. 

O|#0||A| » All SI HI2I SOI, S SSOII £|8IS, 4*3 HH9 ¥SS *8HH, 8H42I Bfl- »a 3 

aoii grew aaicte ¥ 3h°i a?y a*. 3noi^ ma e-i-ei u-soii chsioi chs^&i Aias aais a& 

o[W, LCDOII S3II ei^HAI , ®L[2\ B?l lia SBOUH Dl 3H3 2DIIBS 8£!SP. 01 Oil WEI, #5l5¥ 

a-gfoiiAH a^e Aiotas 4= aisoi. aa -hhs a#oi gragxi sfep. 

SB, ¥3 HH9 SEI JH§iS°£*l, IPS 22SP SS^23| taSO. 

3IE1, S ttSS 3 SUB H&SHI &¥ S¥IO||AH P&SI31I £38101 #A|9 4= SiCh. 

S¥9 1 

AHS. 01¥22 &b #¥ 3IB SI §l¥ 3IB; #3| #¥ 3IB % Sl¥ 3IB AI-OIOU ¥£12101 &>b 

lit; #31 g|. ¥ uiboj lh^soii a&Eiw, 9«gs ¥SAi3pi ?i§ioi saw mmi\= m 1 as All 

2 a^S SffftW; #3| All 1 S^3f XHI 2 MOIOII 331131 SSEPI OI30II, a|3l4l2| e!|3bX1S 

& n s^oi 3iB2i seta »H| ¥^i°s ung£i:n, #3i i 1 a^ai ah 2 a^ ai-oioii ^sbj as- 
01 epi-gs, 1 993 ±^^m oi¥a ah 1 asm, #31 ah 1 asisi ah 1 99s ens 
321 ah 2 aw saioii a^Eiffl, «jg sasoi aaie&as a-¥ s^goi. B^a^ s 

B01IAH CHUSb 43H°I 5Jj§ 20HBOI S^EIH, #3| HI 1 S3II2I- All 1 990| OI¥b atS 20 LHXI 

702 a as §n= ae eduejs aa oioi m oiia-aoi oiioi se aijs sai sxi. 

a ¥9 2 

119011 aioiAH, &d\ m 1 a^s 6Pi i 1 asiai sihm oi¥fe isss asa Mas Meyxiai, 
&j\ m 2 asifii- ^!3iM oi¥fe s-ifsi Ai-aa hhjxi* s&sis, &j\ m 2 a^a ^i m 1 aaia 
sins oi¥t assife Aiai mujxisk ^5i ah 2 a 311 a zjna oi¥fe 992s asafe 

Ai-as msoxib sn-sfoi, 1 2 a^2i Aiai msixi^ 1 1 a^2i Ai-ai Heyxi ai-oioii 2121 

^Xigfe 3g ^i2 S g te EOllois g> fe 01-01 E| CHI^-MOI OIIOI 22 5H§ SAI S« . 
S¥S- 3 

3919 SEfe SI290B S101AH, fe^l §f¥ 3IB°| 2|^aoil¥ a#XPI HHflga, 4PI #¥ 3IH2| 2|^S 
Ollfe gSHXP^ UHxIEICH, BSAI-21 B#^S All 1 <&%m &X\o\IL. &D\ Smii°\ 14^8 fe^l 

@#^2i- ¥5|&J ifsei as ^§°5 §ife q-g aoiiejs sffe oioi ni oii^-hoi oiioi 22 s 
ai g«. 

S¥9 4 

»I3»0|| SiOIAH, #31 Sag Oia^OI &ei ^§21 5!S Sffe Cfg EE0II2JS o^ 

01 El OII^-MOI OIIOI 22 9H§ SAI §x|. 

S¥S 5 

39149 OH StOIAH, #31 All 1 a^°l Al-ai MHJXI2I #3| All 2 a^°l AldS Mg!!x|£| =S, #3| All 

1 a^°i Mas Maaa #3i n 2 a^°i Aiaa Maxi aioi°i zi^mp- as ^s°s §h= 
a§ aoiieis afe oioi ei oj^-hoi oiioi 22 sai #xi. 

S¥9 6 

AII19 SEfe AH290II SI 01 AH , #31 All 1 ffi All 2 a^OI Sl¥ 3|B3| SN9 M0|2f #¥ 3|Sj» ^ 

§ AlOIOIIfe HHSBfOI 3HAHS 31 fl|l£S Sfe C|g aOH°!S iife OfOI E| O1l^-M0| OIIOI 2 

2 5>j*j HAI #X|. 

S¥9 7 

AHS Df?S2 Wfe #¥ 3151 H Sl¥ 3IB; #31 #¥ 3|B ffi Sf¥ 3|B AhOI CHI ¥gjg0H Slfe 
g^S; #3| 8f¥ 3IB0II fgga, DHMa^ SE HS HHSgCH, B?l m± SBS 91§fe 3H0IM m 
± EheJEI QIOIEI Hl^: yei; #31 §|-¥ 3|B°| Sl^ ga z^ztOII SS3H, 5jAh3|S S#S 3fe 
U|CI¥2K Uta¥2| #^ SSS eiiei-eAl #31 31I0IM y&JEI BMnm HICI¥S SE.1MI2J sa 
S All 1 SB Si All 2 5S°5 9§©te SS 2H!x|2|-, #3| tllP¥ 2b MSix|S¥Q All 1 § 

a si ah 2 sass AFa sehs b3iab ¥3hsi Aiaa mixii s#sfe sisei a^; #3i o^¥ 
3iB£i a?i SI4: sawi aa saas/d #31 3isei a^a 91 a3iis a^sm, #31 ?hsa a^ 

UIP¥°I S^B§ 012 §|L|£| StHSSSBAH QIOIEI Hia a&l^ S99 ^P¥21, #31 WP¥^¥9 

b3i2icn #31 9isp a^°i sa 2^x121 2ma£ife aa Maixia-, #31 um¥ 2b «a mioxi 

^¥9 AH 1 SBEh All 2 §B2£ Aiaa EHS. S3|@ ¥3H°I AiaS 2@Jx|« S9§H1, #31 AldS 

saixib #31 d\ma a^°i Ai-aa msixi ai-oioii aa uoxiab m± a^; #^i 3iioie ma aeij* 
qioiei Bfeisi axis ¥eoii a#£ioi, #31 qioip ma aeisi asg aa a^oii assft a 
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?ia 9?i d\ma sr a z\± a^oi aga st¥ ^laa moi at 9¥ ahoi 

0)| 2i-2| jjiswfe 4=5| UHSfefS SSCfOl, 921 ^ 32.KHI HHxIS! A)£ia *iyxlS£ S¥ SUSHI, 
#31 JQI 1 §2! Oil 899 MAS MSIxIfe 9}| SS MS!x|2) 92f BB2| 2|Ex» S2, 931 1 2 

saoii aas A)#a "aixife 921 §a Maixia -e^ e*asi zt£»« 3*201. 921 20E 01 
9 70E oiEfei as =g°£ sfe as soiieis £fe ofoi hi oh^-moi odoi se m% sai 9x1. 

m=?m 8 

179011 siouh, 6pi §f¥ ^lesi si^eoiife gum?) hhxiejh, 921 9¥ 21*3011;= stun 

J\ HDxISlCH, 921 1 1 9931 SI XI Elf: Hxl-EIH, 93>l ftfllHSI 14^8 

]» 4=!ei si2s bHxigfe as sfe as eoh&is ate 001 ei oii^-moi ohoi se q 

g sai 9x1. 

g^a 9 

17a £te I89011 siouh. m\ e!j§^ sat 019&01 gfe! sue] 3§ ^§°s on- as soiiei 
s 3*te omi m oii^-moi oiioi se egg sai 9x1. 

s^a 10 

19a oil sioiah, an 3\me\ s^jd a 4: a^°i A)<ya mhixisi 931 jisea A)#a m 
gyxm ud\ §.[± Aiaa Egyxi a si Li^sa is sis §fe og soiiejs ate oi 

01 El Olli-SOl OIIOI EE 9!|§ SAI 9X1. 

11 

wm\ siouh, 921 9igEi a^°i aa Eeuxite 9)seh dfp¥2i g&ou tfxitife as *g 
°s stte og Eoiieis ate omi hi oii^-moi oiioi se ™§ sai gxi. 

s?a 12 

maoii aoiAi, 921 sjsa a^£i Ataa mhixis) &d\ m& s^°i A)aa Eaixife oci¥°i 9 

a* ¥«HT SIS 3E2| HOIM ate 51 S ^§2£ S)te Og E0H2JS ate 0)01 El OIIA-MOI Oil 
01 SE 3|g SAI 9X1. 

s^a 13 

39HZ90II sioiah, #:>i d\me\ xn 1 get ai i 2 szhsi sa4ei ¥^s ^^ei^ ¥Soii 3i§w 

El S3II aXlg E|M» ^x|5)fe as ^S2S §)fe ag soiiejs afe 0)0| El oy^-Moi Oil 

0| SE 2)3 SAI §x|. 

s?a 14 

391390P sicH/H , 4Pi EiMfe 5)2} 9^a a#s j\j\o\ . EiM2i affloi Mda "axis* agist 

5fl HHxIS 4= 2i= SAHEI ¥M0)l 42| ^XIEJfe -33* 5)fe C)g E0H21S 3fe 0)0| ill 

OII^-MOI OIIOI SE SAI 9x|. 

a?a 15 

SI14»0|| SIOIAH. feOI 9hSE| S^OIIAI, A)#a ES!x|£) H)P¥ S *a «9!XI2) EtUfe jaa ¥S0fl 
A) OIRS 0|¥fe ¥*0|| E|H« ^3)S ^x|o)fe 3S fi2£ S)fe C)g £011 BIS 0)01 E| 

0||^-MO| OIIOI SE «§ SAI SX|. 

s?a 16 

391149 Efe 1159011 SiOUH, U?\ 5)4: S^°l A)^a MH!x|°| gfB g 5|01E §)U 0|tf2| ¥SB 

XII 1 LH^SS E)£)AH, 4:§ 2i ^i°£ S)fe Q-g EOlieiS 3fe 0)0| ii| 
OII^-MOI OIIOI SE 5H§ SAI Sxl. 

S?9 17 

1169011 2JOIAH. 4^31 1)4 S^°| A1d9 Ha!x|°| gfS g 301E §)L) 0I9°I ¥M2. &^l A)#a 

^iyxi2) d\£E\ a^°i H)ci¥ a a^'a^si «a msixie) aufe hsoiiah m^m oi¥fe ^ 

25 a^Sfe 51S f§2S S)fe Ha 4ISS?) Rife ag SOII&JS 3>fe 0)0| ei oii^-moi oiioi s 
E ^§ SAI §xl. 

18 

391159 Efe 1179011 SiQIAH , 9^1 S^°l ttttW M@lx|2) 9)SEH 2^21 tl)CI¥ SI St± S^2| 

ii ^eaxi2) yu^ hi ¥Soiiah oirs oi¥fe gajoii irnxm asi 9x1s eims ^xisi- 
as ^§2£ mfer og soiieis afe o)oi ei oh^-moi oiioi se ^ sai 9x1. 

S?9 19 

18a0|| SIGH AH. 9^1 9tSEH S^E) 2)4: S^OI StHSSIfc ¥*0||/H 4:SE|X| 9HIHA|E|^ a9£lfe 

as ^S2£ s)fe ieh ^iss^) afe og Eoiiejs afe oioi ei oii^-soi oiioi se sig sai 9 

xl. 
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